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Method of fabricating poly-crystal ITO thin film and 
poly-crystal ITO electrode 

.r- - tfj-A : (# l a) 
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%fe#)Hik*& ' ir& ' ^ - » m « a a a It P+ *J (TFT Array) 
^#-r_^^-#a s a^)^^^b^fl|M ° ' II £4bifc#fi 

A method of fabricating a poly-crystal ITO thin film is 
disclosed. First, an amorphous ITO thin film is formed on a 
substrate. Then, a rapid thermal annealing process is 
performed to transform the amorphous ITO thin film into a 
poly-crystal ITO thin film. The present invention also 
provides a method of fabricating a poly-crystal ITO electrode. 
First, an amorphous ITO thin film is formed on a TFT array 
substrate. Then, the amorphous ITO thin film is patterned to 
form a plurality of amorphous ITO electrodes. Finally, a 
rapid thermal annealing process is performed to transform 
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the amorphous ITO electrodes into a plurality of poly-crystal 
ITO electrodes. A planar poly-crystal ITO thin film is formed. 
Processing time is reduced and yield rate of the process is 
also enhanced. 

Jtft&B* : ffi(l)° 
100 - 110 - 120 > 130 > 140 : 
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(poly-crystal ITO thin film) « Bl 5 a a a ^ IS 6$ ft 4b 4fc "t 
(poly-crystal ITO electrode) 15k >£r ° 

H ?F ti (Organic Electro-Luminescence Display > OELD) * % 
& M 7F H (Plasma Display Panel > PDP) - $t B B a ill ^ i§ (Liquid 
Crystal Display » LCD) fit JSl % & — * ft (Light Emitting 
Diode » LED)^ • la 4ft ft 4b4fe (Indium Tin Oxide » ITO) it a ^ 

TlfttfimitJk • 4ft 8**1 » 5£l@^ft4b 

«J»«*»*l*kJL*tA ' ITO A«i 
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ii - if iE^ (annealing) • f *> 6«| il 

ffl*K£#^;&*&#LJMf# & ^ (amorphous) ft 4MUb 4fe 
m it ifi. a # ^ /& £ Q a B ^ (poly-crystal) IS ^ ft 4b $7 * 
B( , 4&^-fc*b*L* + *|-». - #>S(200°C)^>Jt#l^jS.^Hf ft 

%-&.%fr#l3&'X$'£ t fa*imi£ft * (Ultraviolet . UV) 
fcflR ft>fb«7 * & J& £ £ *0*B# ft 

*.(post annealing) • gUto--* ' jt^; -fSgM ° 

*?:*A«lA-fcifc^sE*.B*« ' & 9 * *I us 
6,448,158 e*&ib— itt*B#ft4b4fe»J«6<lffl#4b:$r&: 
(method of patterning an ITO layer) • ^ £ M 4 #'J US 
6,448,158 t ' ^^^#^iE^^r(Excimer 
Laser Annealing > ELA)4## B a a fli^iili ft4b$7 
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^# a ^ 6d 3 - S tt*4fc#--*t<H*&*Ub4fe«4fc6(l# 

& • If & ' ^-L#J^^^,-#a a a^iS^^^b^^m ' & 
^ it ft — 24 $v si. X M (Rapid Thermal Annealing » 
RTA)> a^#a a a^i®^^^b^^M#^^-^ B a a^l®^^ 
4b4frj#Jfc- 

M&lr ykiH *» & Sftit (sputtering) dljIi&tej&JBI^r^ ( 4fe 3£ 

#&tymm^4b&%mrtj$&fr}-kp&ififr 400 j&~ 1,500 

#4Lfl • ^_ti£ ' '^ii.^iE^^^^J*7#^400 o C~700°C 

° *t£ s*&<B##Ub4fc«*tt*Li5fcySrar » if & ' 



14150twf.doc 



4b#IL*B*fc***) • *b*b ' **;&*I0r*&j&4^#£*#*H*& 
&4btot*mXlJ9-J$LW*pfa'frft' 400 1,500 J&4l« • 
_Li£ ' ^it^iE^C^^^J^#^400 o C~700 o C^i##T3t 
0.5 £^i~6 • 

&teT7»]#- 4* • ' j& — ffl # 4t jfc PM* # 

gki&mm^b&*4mx • » ajfcHlMb*i&**** 

#i^^#a a a :^^^b$7*#m ' *-L5t . 
tfjL]&J&£M#&1&M4g,^4byj%fc • 4lA ' *JBfrH #4b 

(rigid)4&.##Jfcff(flexible)&# • 

&fymm^b&nu&&&% sk^m^^bto^m • bs^t 
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t - & £ a ^mm^t^j n m » at ^ * ^^-j © ^ 

*og| 1 «A.H 2A m%^F ' ir&&4fc--&# 210 (#-JS* 
100) . Jfc^j^iM&JMb&JKtf ' 3fc,ita->t>it^# 210 ^ 
HO) ' 210 jL4L^§fc$?i&«& • 

#£*4M£*(rigid)£j|*#Jfc» (flexible) W • 

-#&^<Hl»<L-fb^»J« 220 (#-J» 120)° ^_ti& ' 
a a a ^ la 41 a 4b 4^ » ft #j * #J ^-I^Si^itt 
(physical vapor deposition » PVD) j& 4b ^ H 4a 2fc # >£r 
(chemical vapor deposition • CVD) • *H f't&fa} 

t ' # B a a^i0^^4b^/^m 220 6d^*^T*^|*i^3ft« ' 
*«.«.- L lH«IL^b4feiL*B#^J&|fc*tl* J f- 230 ■ j&fe&fe 
« ft i&WJfe 230 ifc3t-&&# 210 Jiafi# a a aM 

&,% 1 4b®i*4m 220 • 3-te&^4t&]&m$g,^>ib&f4m 220 
#££>J*»-fr;^ 400 1,500 #4L« <> -fc--J|fc£:*afcfcl 
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t ' ga^mm ^4b%v 220 tf)M-&m-kP%, 500 

^affl 1 ail 2c ' it^t-'fcit&il;Jc$U£ 

(rapid thermal annealing » RTA)240 > a^a^# a a Q ^^1^ ^ 

a* « 220 -ft. B%^m^^t^nm25o <&m 

130) • &>fc#A&4fl*MUb4fo&JBt 220 Fit > 

> ^ ^m^^b^nm 250 • * 

(reaction chamber) ' ^til^M 

210 ±.tf)#a%]$m^^by>)%m 220 . ^-M^'^ii. 

&iE*fti&;8fr 400°C~700°C^.##Tit.# 0.5 ^#~6 ^ 
&*LJ5LJ&tiL ' *PT**4*/fc£ A JMb4fe»J« 250 • -fc 

*M£1Hfc*l* ' ifeifcftsE**«*l*»-& 600°C^## 

*Ub4fr$J« 250 • 

t*-— it* & fym^^bfa%fe#i%3!k%Lm.&\ © 

n ° 

*o|fl 3 Ml 4A^frt^ ' if £ ' 4jt.4fc-&# 410 (# 
^ 300)' JMt&Jiifc^lH#fUb4ljj»J«#*L# ' *1t*M*l 

t ' ^# 2io^j^o^^l^^# - - mm&tt ■• 
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^T^it^f 410 ft fo*-%ft{$rm 310) > a*I^**t 410 
jL-Z-ft$k%J&'$L%L • ' *offl 3 a^ffil 4B #ttf ' 

# 410 Ji^j(fc-#ll^<B*&*Mb4fe»J« 420 320)°;*. 
**fefc| + ' *#J&#A^*B*&JMb4&»J« 420 

#£kfym&,^b&%m 420 > &fcffl-<H$&*L 

4b4^$£.#^/£3&#$i-?- 430 > J£«&ftttjRj&jftfe#* 

-7- 430 410 x^^Y^m^j^t^n^ 

420' J-^/fc^#A^iH*&*Ub4&S*J« 420 6&Jf.A#-fr;8fr 
400 ifc~l,500 Jfe4Lra --fe-«t^ir*«t ' ^/&^#a B a^ 
<B*&*.<fb4fe»flt 420 6d£&04*»* 500 • 

' ffl fNb*b# B 9 a^la^^b$n#Ji£ 420 ' J^^# 
410 X%&£lM4tS s al$m$$,^b&'%m 470 • 

*nffl 3 a^ffl 4C ffiiF ' — ^P-i-vf 450 ^# B a a^ 
*8<&*Ut4fe$iffifc 420 _L '-ifc)fr*bjfclM* 450 #&(#^ 
330)° #^ > 3 tUl 4D flf^ • jfrifeBM* 450 » 

JfcJ»*B*4ba#j&B*4b*l&;i 460 340) • &$- > 

*offl 3 JXAB 4E firO; . a| #>fb^ia>f 460 ^^.^ » & 
te#^#fi^<B*&*Ub4fo*Jfc 420 » 410 _L*#/£ 

£ 4§ # a B a ^ IS m ^b & t 470 ( jjr # 350) • - |M£ # * 
#'J t ' #'J ffl (oxalic acid)iftfi-a*«*J a^Bj^«P^ 
<.#AJ&Att*4Ub4fe&tt .420 . *j»4fe."»T«.ffl**b«-^^ 

gki&m48>^4b&j%m 420 . 
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gk1&m$$,^b&'% t fa 470 410 _L(#J|£ 360) • 

^offl 3 a AH 4G ' s£4r — it* 480 

faf&£M4ta%fcm4g,^b&%& 470> 
£ &*#*B*&JMb4fc %m 490(#^ 370) ° &-^foiH t ' & 
i4^iE^^^#^400°C~700 o C^##Tit^f 0.5 

6 ' v?^mftB%%m$)^Mio%fe 470 & 
6oo°c#h&#t3Mt 1 ' Rp-sr^f-fj 

&*&*B*|*Ub4k<fc* 490 o *b£&*#*B 
*&*UMfr«4fc 490 iWF**«l^4L«ia^'ii - - 

^toffl 3 ail 4H ^ttf ' £ a%J&m$%^4b&%fe 490 » 
■T^ifctf^* 380)' a^^bit^t^mffi^^ 

IS 5AfjJ« 5E4,l0^^>fb^t^mffl^^#ill7Fll t 

te-&4fi. 500- -«r* 510 — ^^t^ 520 

^^B B a^^^ t ' ^ffl 5Bflfr*friF 5C 

^-^^ 600 - zm&jtM 610 - £4s#&at&gjft 620 - 
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-folk* 630 J^a-^ffl 640 • t ' 

%m 640 S|»^r^Jfl^*W4LlHl*IL^b4*rfll«fi(i*L5t58r 
• &BI 5C ^r*» . ft fit £ A ft ?J £. 4? tLte^m 
fl^f B a a 700 (thin film transistor) - — t i£- *f;& 710 (pixel 
electrode) > ^H4S&4& 720(data line)i-X g£,^ 730(scan 

line)* 1 * * t « 710 ^ # ft «¥§ ft4b#; $ & 

f tlli^S + fcl*>*Tfr 4k 4fc (front substrate)800 
^^(rear substrate)8 1 0 ^t^^'flfe 800 5.^ 
Xf #^Yf ^«tl^810i^ &tel&Wb«(rib)812 
JX A ^ iit 1: ^(address electrode)8 14 • * «f ' X 

ffl 5E rttlT^F »#*-=-*lti^ 900^^ 910- 

n ♦ 920 > 930 - p + 940 - J-U 

950 • * t ' J^*& 910 A/dtflfr* 950 Sp «T * it B£ ^ IB 
«4Ub4fe&fit ' *bl^ 910 A/skP^ 950 gp^mffi 
^<B*&*Ub4fr*J*#*Li4:fr**»# • 
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-f- ft « if: 31 * $»l • 

n 2A 2d ^^mm^mm^-m^ 

Bi 4A 4H ^M8^tf^jt^^t^ 8 9 a $ 

100 - 110 - 120 - 130 ? 140 : ^Jffl 
210 : L# 
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220 : #&4&tt4ftfUb4fe$jBt 0 
230 : %Ltfm^~ 
240 : *te$*.&s£*jR«. 
250: fr &^4B&fUb4fe#J0t 
300 - 310 > 320 - 330 - 340 - 350 - 360 > 370 - 380 : 
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3k Ik 

7r BH /ix ,3*27 -^f-Vi i *i>v *e 
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|7a /v»> / v J^C l-*^ 
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y an ' \y -T">i ' n>v *e 
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720 : W 
730 : #&fi&& 
800 : ^"^^ 
810 : Ql&IBL 
812 : |&fiib^ 
814 : ^it f;^ 
900 : 
910 : 

920 : n ^ft># 
930 : 

940 : p SH-f ^ftJf 
950 : Nl^fi 
X : X|^' 
Y : Y t ^ 
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1 • - & £ a B a % m 48, |L 4t 4fc ft m (poly-crystal ITO thin 

(amorphous 

ITO thin film) ; 

4s>;fc# cvd # ) o 

ifc 400 ±£~1,500 #4lW • 

4.*o + tfr**'J|£BI* 1 *fi#ri£^£ A*l*iB*&4Mt4feft 

mtf)Mi&Jf>£: ' &*ttteifc&s&*.fti&'&** 400°C-700°C 

• 
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*a>;fc# cvd • 

Ifc 400 J^ — 1,500 Jfc^ffl • 

10.*»t^ + #i||£H* 7 XftT3iLZ-£ &&&&&4bto 

umm % ib &mJ§i frnit&m&Mr^ 
mt£i&mM4bjtw-M • 
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°C^##Tit^t 0.5 ^#-6 • 

«*ttfti4>8r* » fete at* - 
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